In this note, we describe the application of isoelectric focusing to the characterization of two cytolytic proteins, the a-toxin or phospholipase C of Clostridium perfringens (clostridial PLC) and cereolysin. We used a 110-ml electrolysis column (LKB Instruments, Rockville, Md.) Another portion of the same dried concentrate was subjected to isoelectric focusing (Fig. 2) . In contrast to the single peak obtained without a pH gradient, two peaks of phospholipase activity coincident with two peaks of hemolytic activity and of protein (280-m,u absorbance) were evident, one of pl 5.2 and one of pl 5.5. We recovered 64% of the input enzyme activity. The ratio of hemolytic to enzymatic activity of all fractions was constant within the limits of error of the assay methods. When passed through a column of Sephadex G-75 Superfine (Pharmacia, Uppsala, Sweden), fractions 7 and 9 showed identical 2439 Vol. 95, No. 6 Printed in U.S.A.
In this note, we describe the application of isoelectric focusing to the characterization of two cytolytic proteins, the a-toxin or phospholipase C of Clostridium perfringens (clostridial PLC) and cereolysin. We used a 110-ml electrolysis column (LKB Instruments, Rockville, Md.), the design of which was given by 0. Vesterberg et al. (Biochem. Biophys. Acta 133:435, 1967) , who also summarized the theoretical and practical filtrate of C. perfringens Type A, kindly supplied by R. 0. Thomson (Weilcome Research Laboratories, Beckenham, Kent, England) , and with the same conditions (without a pH gradient) used by Bangham and Dawson, but substituting sucrose for glycerol, we obtained ( Fig. 1) Another portion of the same dried concentrate was subjected to isoelectric focusing (Fig. 2) . In contrast to the single peak obtained without a pH gradient, two peaks of phospholipase activity coincident with two peaks of hemolytic activity and of protein (280-m,u absorbance) were evident, one of pl 5.2 and one of pl 5.5. We recovered 64% of the input enzyme activity. The ratio of hemolytic to enzymatic activity of all fractions was constant within the limits of error of the assay methods. When passed through a column of Sephadex G-75 Superfine (Pharmacia, Uppsala, Sweden), fractions 7 and 9 showed identical The gradientt was prepared from a less dense solution consisting of 51 ml of water, 4 ml of 1% ampholine, pH 5 to 8 (LKB Instruments, Rockville, Md.), and 15 mg of toxin, and a more dense solution consisting of37 ml of water, 8.5 ml of 8% ampholine (pH S to 8), and 25 g ofsucrose. Focusing was done at about 4 C for 42 hr, with a final potential of 900 v. Fractions of4 ml were assayed for 280-m,u absorbance (0), phospholipase C activity (0) as in Fig. 1 , and hemolytic activity (A); the pH (-) was measured. A unit of hemolytic activity is that dilution I ml of which releases half of the hemoglobin from I ml of 0.7% (7 (v/v) Gen. Microbiol. 46:143, 1967) . It was subjected to isoelectric focusing (Fig. 3) which showed it to have a pI of 6.5. About 70% of the input activity was recovered. When recycled in a narrower pH range, most of the activity disappeared but that which remained again focused at pH 6.5.
Isoelectric focusing of samples of streptolysin S and streptolysin 0 was also attempted. The former failed to separate from the bulk of the polynucleotide, much of which is known to be inactive. Most of the streptolysin 0 (hemolytic) activity remained associated with a large amount of 280-mu absorbing material which migrated close to the anode in a pH 6 to 8 gradient, but a very small peak of activity focused at pH 6.5 and this may represent the true pl of free streptolysin 0.
We conclude that the a-toxin or phospholipase C of C. perfringens consists of two molecular species differing slightly in charge (pl 5.2 and 5.5) but otherwise very similar; in contrast, cereolysin behaves as a homogeneous protein with respect to charge (pl 6.5). In addition to the analytical information provided, the method of isoelectric focusing may prove useful for the purification of some toxic bacterial proteins. 
